Adenovirus vector technology: an efficient method for constructing recombinant adenovirus and on/off switching of gene expression.
An efficient method of constructing recombinant adenoviruses (Ad) has been established. The expression unit to be introduced into recombinant Ad was first inserted into the unique SwaI site of the full-length Ad genome cloned in a cassette cosmid. The cassette bearing the expression unit was then cotransfected to 293 cells together with the Ad DNA-terminal protein complex digested at several sites with EcoT22I. The use of the parent Ad DNA-terminal protein complex instead of the deproteinized Ad genome DNA allowed very efficient recovery of the desired recombinant Ad, and the restriction digestion drastically reduced regeneration of the parent virus. This method may facilitate the application of recombinant Ad and should be useful for further improvement of Ad vectors. Also a recombinant adenovirus expressing Cre recombinase derived from bacteriophage P1 was constructed. To assay the Cre activity in mammalian cells, another recombinant Ad bearing an on/off switching reporter unit, where a LacZ-expression unit can be activated by the Cre-mediated excisional deletion of an interposed stuffer DNA, was also constructed. Co-infection experiments together with the Cre-expressing and the reporter recombinant Ad showed that the Cre-mediated switching of gene expression was detected in nearly 100% of cultured CV1 cells. These results suggest that the recombinant Ad efficiently expressed functional Cre and offers a basis for establishing a powerful on/off switching strategy of gene expression in cultured mammalian cells and presumably in future gene therapy.